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INTRODUCTION 

The concept of fuzzy sets is an important concept 
in many fields. In 1965, the concept was 
introduced [1]. Accordingly, Chang [2] introduced 
the concept of fuzzy topological spaces. The 
generalizations notion of fuzzy set has been 
studied and reported in many studies. Atanassov 
[3-5] reported the ideal of intuitionistic fuzzy set 
(IFS, in short). Subsequently, Coker and Saadati [6, 
7| defined the notion of intuitionistic fuzzy 
topology and studied the basic concept of 
intuitionistic fuzzy point. The present article aims 
to extend those ideal of general topology 
inintuitionistic fuzzy topological spaces(IFTS, in 
short). Salama and Alblowi [8] introduced the 
notions of intuitionistic fuzzy ideal and 
intuitionistic fuzzy local function in intuitionistic 
fuzzy set theory.The intuitionistic fuzzy sets useful 
in medical diagnosis using three steps such as; 
determination of symptoms, formulation of 
medical knowledge based on intuitionistic fuzzy 
relations, and determination of diagnosis based on 
composition of intuitionistic fuzzy relations. 
Intuitionistic fuzzy set is a tool in modelling real 
life problems like sale analysis, new product 
marketing, financial services, negotiation process, 
psychological investigations etc. since there is a 
fair chance of the existence of a non-null hesitation 
part at each moment of evaluation of an unknown 
object. Many applications of intuitionistic fuzzy set 
is carried out using distance measures approach. 


In this paper, we define intuitionistic fuzzy-I-open 
set and intuitionistic fuzzy semi-I-open set via 
intuitionistic fuzzy ideal topology. Moreover, we 
define intuitionistic fuzzy-I-continuous, 
intuitionistic fuzzy semi-/-continuous. 


2. Preliminaries 


Definition.2.1.[3, 4, 5] LetX is a nonempty fixed 
set. An intuitionistic fuzzy set (IFS for short) A is 
an object having the form A= {<x,Ha(,vaqg> : XEX} 
where the function pa: X> [0, 1] andva : X= [0, 1] 
denote the degree of membership (namely pLacy) 
and the degree of non-membership ( namely vagy) 
of each element x€X to the set A, respectively and 
OS Laggyt Vag) $1 for each xeX. 


Remark.2.1. For the sake of simplicity, me shall 
use the symbol A= <x, pa, va> for the IFS 
A= {<x,HAc9, VAG)> : XEX}. 


Definition.2.2.[3] 1_= {<x,1, 0> : 
{<x,0, 1>: xEX}. 


x€X}and 0_= 


Definition.2.3.[3]Let A and B are IFSs of the form 
A= {<x, lacy, Va@y> : XEX} and 


B= {<x,1B(@), VB@)> : XEX}. Then; 


i) ASB if and only ifuacy Spe) and vag2Vvee) for 
every XEX 


ii) A= {<x,vagg, Hacy>: XEX} 
iii) ANB = {<x,Haq A pe, Va@y V VBQg>: XEX} 
iv) AUB= {<x,Haq V HB), Vag A VBqQ)>: XEX} 


Definition.2.4.[6] An intuitionistic fuzzy topology 
(IFT for short) on a nonempty set X is a family t of 
IFSs in X satisfying the following axioms: 


Ti) 1. ,0. €t, 
Tz) GinGzeét for any Gi, G2€t, 
T3) UGi€t for any arbitrary family {Gi :iet } CT. 


In this case the pair (X, T) is called an intuitionistic 
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fuzzy topological space (IFTS for short) and any 
IFS in t is known as anintuitionistic fuzzy open set 
(IFOS for short) in X. 


Definition.2.5.[7]The complement C(A) of an 
IFOS A in IFTS (X, Tt) is called an intuitionistic fuzzy 
closed set (IFCS for short in X). 


Definition.2.6.[7] Let (X, t) IFTS and A= <x, wa, 
va> be IFS in X. Then the intuitionisticfuzzy 
interior and intuitionisticfuzzy closure of A are 
defined by : 


Int(A)=U{G: G is an IFOS in X and GCA}, 
C1(A)=N{K: K is an IFCS in X and A CK}. 


Deifintion.2.7.[8] A nonempty collection of 
intuitionistic fuzzy sets of a set X is called 
intuitionistic fuzzy ideal on X if; 


i) A€land B CA >Bel(heredity), 
ii) A€Jand BEISAUBE/(finite additivity). 


Defintion.2.8.[8] Let (X, t) be an intuitionistic 
fuzzy topological space (IFTS for short) and let A 
be in intuitionistic fuzzy (IF/ for short) on X. Let A 
be any IFS of X. then the intuitionistic fuzzy local 
function A*(/, t) of A is the union of all 
intuitionistic fuzzy points (IFP for short) C(a, B) 
such that if UE N(C(a, B)) and 

A*(I, T) = U{C(a, B) € X: ANU ¢ Ifor every UE N(C(a, 
B))}. 

A*(, t) is called an intuitionistic fuzzy local 
function of A with respect to t and J which it will 
be denoted by A* (J, t), or simply A*(J). 


Theorem.2.1.[8] Let (X, t) be an IFTS and h, J2 be 
two intuitionistic fuzzy ideals on X. Then for any 
intuitionistic fuzzy sets A, B of X. Then the 
following statement are verified 


i) ACB=>A*(J, t) Cc B*(I,T), 
ii) 4 C b= A*(h, t) C B*(h2, T), 
iii) A* =C](A*) C CI(A), 

iv)A** Cc A*, 

v)(AUB)*= A*UB*, 

vi) (ANB)* Cc A*NB*, 

vii) le/>(AUI)*= A* 

viii) A*(/, Tt) is fuzzy closed set. 


Theorem.2.2.[8] Let t:, t2 be two intuitionistic 
fuzzy topologies on X. Then for any intuitionistic 
fuzzy ideal J on X, t1 C T2 implies 


i) A*(, t1) C A*(J, t2), for every AEI, 
ii) t1* Ct2*. 
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Theorem.2.3.[8] B(/,t)={A-B : A€t, BEl} forms a 
basis for the generated IFT-t* of the IFT(X, t) with 
intuitionistic fuzzy ideal J on X. 


Defintion.2.9.[8]Let (X, t) be an IFTS and J be IF/ 
on X. Let us defineintuitionistic fuzzy closure 
operator C]*(A)= AUA* for any IFS A of X. 


Defintion.2.10.[8]Let (X, t) be an IFTS and J be IFI 
on X. The IFTS with any /be IFI is said intuitionistic 
fuzzy ideal topological space(X, T,/). 


3. Intuitionistic fuzzy-I-open sets 


Definition.3.1. A subset A of an intuitionistic fuzzy 
ideal topological space (X, t, J) is said to be 
intuitionistic fuzzy-J-open set ifA CInt(A*).We 
denote the family of all intuitionistic fuzzy-I- open 
sets of an intuitionistic fuzzy ideal topological 
space (X, t, J) by IF/O(X). Also, the intuitionistic 
fuzzy ideal interior of A, denoted by IFI-int(A), is 
defined by the fuzzy union of all intuitionistic 
fuzzy-I-open set contained in A. 


Example.3.1. Let X = {a, b, c} and 


a boc 


a b Cc 
To Tee Coiatas 


A=<x, 
»( 0.4’ 0.3’ 0.2 


a b cy-,-a b ec 


B=<x, ( 0.4’ 0.7’ re 


06’ 01's) | 
We put t={0_, 1_,A}. If we take J={0_}, then 
BEIFIO(X). 


Theorem.3.1. In (X, t, J), A€ IF/JO(X) iff there 
exists UEt such that AG UE A* (I). 


Proof. Necessity: Let AGIFJO(X). Then ACInt(A*) = 
UcA*. 


Sufficiency: Let AGUE A*. Then AG 
U=Int(U)¢Int(A*). Hence, AEIF/O(X). 


Any subclass u of IX is called intuitionistic fuzzy 
supra topology [7] on X if p contains 0_, 1.and 
closed under arbitrary union. 


Theorem.3.2. For a space (X, T, J), the class of 
IFJO(X) forms an_ intuitionistic fuzzy supra 


topology. 


Proof.i) Itis obvious that 0_ and X is IF/O(X). 

ii) Let {Aa : w€ V} be a class of IF/O(X). Then for 
any a€ V,, AcGInt(Aa*). So 

UgevAaSU yey(Int(Aa*)) SInt(UgevAa*)) 
=Int(U,eyAa)*. This completes the proof. 


Theorem.3.3.[8]For any (X, t, J) if U © X and V Et 
then 
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i) C1(U*(1)) SCI(U), 
ii) VAU*() S(VAU)*(). 


Theorem.3.4._ The intersection of any 
intuitionistic fuzzy open and intuitionistic fuzzy-I- 
open is intuitionistic fuzzy-J-open. 


Proof. Since Ue t and V € IF/O(X) in (X, t, J), then 
UnveunInt(UnV*) EInt(UNV)*. 


Proposition.3.1. Let (X, t, J) be a space with AEX. 
Then IF/-Int(A) = AnInt(A*). 


Proof. Since Int(A*) = A*nInt(A*)& (AnInt(A*))*, 
this leads to AnlInt(A*)CInt(An — Int(A*))*. 
ThenAnInt(A*) € IF/O(X), ie, ANInt(A*) © IFI- 
Int(A). For the reverse inclusion if UE IF/O(X) and 
U CA, then Theorem.3.5. of [9] shows that U*(J) 
CA*(J) and so,Int(U*) EInt(A*) which gives 

U=UniInt(U*)GA A Int(U*).Hence the result. 


Definition.3.2. For a space (X, t, J) if ASX, the 
intuitionistic fuzzy restriction of J to A, which is 
denoted by //a and defined as: 

Ij = {ENW:Ee]}. Ia is intuitionistic fuzzy ideal. By 
the intuitionistic fuzzy restriction of J on A, the 
intuitionistic fuzzy relative topology of t on A, 
denotedbyt /a = {ANU: U €t}. 


One of the important properties concerning with 
the fuzzy local function with the fuzzy restriction 
ideal can be established through the following 
result which is having a straightforward proof. 


Proposition.3.2.Let (X, t, be space with A CB 
CX. Then A*(//s, Ts) = A*(J, T)NB. 


Theorem.3.5.In(X, t, J) if AEIF/O(X) and UE A, 
then Inta(U*(//a,t/a)= AnInt(A*(Zt)), where Intade- 
notes the intuitionistic fuzzy interior operator 
with respect to Tya. 


Proof. Let pe AnInt(U*(J)).Then there exists 
Vet(P) such that pe ANVE ANU*(/) 

=U*(I/a,tya). Hence pelInta(U*(//s,t/a)). For the 
reverse inclusion, let p €Inta(U*(J/ya,t/a)). Then 
there exists VEt(P) such that p € VNAS U*(I/a,T/a) 
= ANU*(,t). Now, we have 

(VNA)*(DS  (ANU*U1))*S A*DA(U*W)MOS 
A*(J)NU* (J). Since UGA, 

A*(1)N(U*()=U*(D). 

Thus, Int(VNA)*()EInt(U*()). 

By Theorem.3.4. VNA=IFIO(X) So 
VnAEInt(VNA)*(J) EInt(U*()), which means that p 
€ AnInt(U*(J)). Hence, the equality is satisfied. 


Definition.3.3.A subset F of a space (X, T, J) is said 
to be intuitionistic fuzzy-/-closed if its complement 
is intuitionistic fuzzy-J-open.The collection of all 
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intuitionistic fuzzy-I-closed sets in (X, Tt, J) will be 
denoted by IFIC(X). 


Remark.3.1. For subset A of (X, tT, J), we have 1- 
(Int(A*)) #Int((1-A)*) as shown by the following 
example. 


Example.3.2.InExample.3.1, if we take I = P(X) 
then B satisfies the above properties. 


4, Intuitionistic fuzzy semi-I-open sets 


Definition.4.1. A subset A of an intuitionistic fuzzy 
ideal topological space (X, t, J) is said to be 
intuitionistic fuzzy semi-J-open set if A 
CCl*(Int(A)).We denote the family of all 
intuitionistic fuzzy semi-/-open sets of an 
intuitionistic fuzzy ideal topological space (X, Tt, J) 
by IFS/O(X). 


Theorem.4.1.In (X, t, J) the following statement 
holds: 


i) Every intuitionistic fuzzy open set is 
intuitionistic fuzzy semi-J-open, 

ii) Every intuitionistic fuzzy semi-I-open set is 
intuitionistic fuzzy semi-open. 


Proof.i) Let A be an intuitionistic fuzzy open set. 
Then we have A = Int(A) €Int(A)U(Int(A))* 


= CI*(Int(A)). Therefore, AEIFS/O(X). 


ii) Let A EIFS/O(X). Then(Theorem.2.1.(iii)), A € 
ClI*(Int(A)) = Int(A)U(Int(A))* 

CInt(A)UCI (Int(A))=CI(Int(A)). 

Therefore, AEIFSO(X). 


Remark.4.1.The converse of Theorem.4.1.is false 
in general as shown by the following example. 


Example.4.1. Let X = {a, b, c} and 


a b cy -,a b ec 


A=<x, te 04’ ce! (a 0.4’ ri 
a b Cc a b Cc 
B=<#(Ceros‘oe Gatoa’on) 


We put t={0_, 1_,A}. If we take J={0_}, then 
BeIFS/O(X),but B is not intuitionistic fuzzy open, 
since B* = CI(B). If we takeJ = P(X), then 
BeIFSO(X), but B ¢ IFS/O(X). 


Remark.4.2.Intuitionistic fuzzy ideal open set and 
intuitionistic fuzzy semi-Il-open set are 
independent notions. In  Example.4.1, A 
€IFSIO(X),but A is not intuitionistic fuzzy-/-open 
with! = P(X). 


Example.4.2. Let X = {a, b, c} and 
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a bec 


Ue Gretel re a 


0.6’ 0.4’ 0.1 


a boc 


A=<x, 
, (a 0.27 0.7 


a b Cc 
B =<x, (—,—,— 
rasa 


), C 


a b Cc 
—,—,-—)> 
oat oa og) 


J, C 


a boc 


a Db Cc )> 
0.70.17 0.1 


C =<x 
, a 70.9’ 0.8 


We put t={0_, 1_,A, B, AUB, ANB}. If we take 
J={0_}. Then CeEIF/O(X), but C ¢ IFSJO(X). Because, 
Int(C*) = 1_, but Int(C) = 0-. 


Theorem.4.2. In (X, t, J), A is intuitionistic fuzzy 
semi-/-open if and only if there exists U €t such 
that 

USACCI*(U). 


Proof. Let AéIFSJO(X). Then we_ have 
ACCI*(Int(A)). Take Int(A) = U. Then UC A © 
CI*(U). Conversely, let U be an intuitionistic fuzzy 
open set such that UGA € CI*(U). Since UE A, U 
CInt(A) and hence CI*(U) © CI*(Int(A)). Thus, we 
obtainA © CI*(Int(A)). 


Theorem.4.3.A subset A of space (X, T, J) is 
intuitionistic fuzzy semi-/-open if and only if 
CI*(A) = CI*(Int(A)). 


Proof. Let AE IFSJO(X). We have A CCI*(Int(A)). 
Then CI*(A) € CI*(Int(A)) and hence 
CI*(A) = CI*(Int(A)). The converse is obvious. 


Theorem.4.4. If A is an intuitionistic fuzzy semi-I- 
open set in a space (X, t, J) and 

A&BECI*(A), then B is intuitionistic fuzzy semi- 
I-open in (X, T, J). 


Proof. Since AEIFS/O(X), there exists an open set U 
such that U € A CCI*(U). 
By Theorem 4.2, we obtainB EIFS/O(X). 


Theorem.4.5. For a space (X, T, J), the class of 
IFSJO(X) forms an_ intuitionistic fuzzy supra 


topology. 


Proof.i) It is obvious that 0_ and X is IFS/O(X). 

ii) Let {Aa : a€ V } be a class of IFS/O(X). Then for 
any aé V,, Ac CI*(Int(Aq)). 

Thus by using Lemma 3.1 in 
[7] UgevyAaSU geyCl* (Int(Aa))=Ugey((Int(Aa))*U (Int 
(Ac)) SU gey(Int(UgeyAa))*U (Int(UgeyAa))= 
Cl*(Int(U,¢yAa)). This completes the proof. 


Theorem.4.6. The intersection of any 
intuitionistic fuzzy open set and _ intuitionistic 
fuzzy semi-/-open set is intuitionistic fuzzy semi-I- 
open. 

Proof. Since UEt and V EIFS/JO(X) in (X, t, J, 
thenUNVEUNCI*(Int(V))=Un(Int(V) U(Int(V))*) = 
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(UnInt(V))U(Un(Int(V))*) = 
Int(UNV)U(UnInt(V))* 

= Int(UAV)U(Int(U nvV))* = 
Therefore, UNV EIFS/O(X). 


CI*(Int(UNV)). 


Proposition.4.1.Let (X, t, J) be an intuitionistic 
fuzzy ideal topological space. If UetandW 
€IFSIO(X); then UNW EIFSIO(U, Iu, Tv). 


Lemma.4.1.[7]. Let X and Y be of intuitionistic 
fuzzy topological space such that X is product 
related to Y. Then for intuitionistic fuzzy sets A of 
Xand B of Y, 

i) CI(Ax B) = CI(A) x CI(B), 

ii) Int(A x B) = Int(A) x Int(B). 


Theorem.4.7.Let X and Y be of (X, t, J)such that X 
is product related to Y. Then the product Ax B of 
an intuitionistic fuzzy semi-/-openset A and 
intuitionistic fuzzy semi-J-open set B of Y is an 
intuitionistic fuzzy semi-open of intuitionistic 
fuzzy product space Xx Y. 

Proof. Since A and B are intuitionistic fuzzy semi- 
I-open sets, we have A € CI*(Int(A)) and BE 
CI*(Int(B)). From Lemma.4.1.,.we obtain AXB © 
Cl*(Int(A)) x CI*(Int(B)) © CI(Int(A)) x CI(Int(B)) 
= C](Int(A) x Int(B)) =CI(Int(A x B)).Therefore, Ax 
B is intuitionistic fuzzy semi-open. 


Theorem.4.8.Let (X, t, be anintuitionistic fuzzy 
ideal topological space and A € X. IfI = {0_}, then 
intuitionisticfuzzy semi-/-open set and 
intuitionisticfuzzysemi-open set are equivalent. 
Proof. It is obvious, since A* = C](A). 


Definition.4.2.A subset F of a space (X, T, J) is said 
to be intuitionistic fuzzy semi-I-closed if its 
complement is intuitionistic fuzzy semi-/-open.The 
collection of all intuitionistic fuzzy semi-I-closed 
sets in (X, t, J) will be denoted by IFS/C(X). 


Remark.4.3. For subset A of (X, t, J), we have 1 - 
Int(CI*(A)) #CI*(Int(1 - A)) as shown by the 
following example. 


Example.4.2.InExample.4.1, if we take I = P(X) 
then A satisfies the above properties. 


Theorem.4.9.If a subset A of (X, tT, J) is 
intuitionistic fuzzy semi-I-closed, then 

Int(CI*(A)) GA. 

Proof. Since AEIFS/C(X), 1-A €IFS/O(X). Hence, 1- 
A &ClI*(Int(1-A)) SCI (Int(1-A)) 

= 1-Int(CI(A)) © 1-Int(CI*(A)). Therefore, we 
obtain Int(CI*(A)) CA. 


Corollary.4.1. A be a subset of (X, t, such that 1- 
Int(CI*(A)) = CI*(Int(1- A)). Then A is intuitionistic 
fuzzy semi-I-closed if and only if Int(CI*(A)) GA. 
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5.Decomposition of intuitionistic fuzzy-I- 
continuity 


Definition.5.1. An intuitionistic fuzzy set A of (X, 
t, 1)X is called a S-set if 
CI*(Int(A)) = Int(A). 


Definition.5.2. An intuitionistic fuzzy set A of (X, 
t, I)X is called a S-set if A = UNV, whereU €t and V 
is a S-set of X. 


Theorem.5.1. A intuitionistic fuzzy set A of (X, 1, 
Dis open if and only if it is both an intuitionistic 
fuzzy semi-I-open and a S-set. 


Proof. Let A is an intuitionistic fuzzy open of X. 
Then A = ANX follows that A is an intuitionistic 
fuzzy S-set. Also A is an intuitionistic fuzzy semi-I- 
open by Theorem.4.1(i).Conversely, Let A be both 
B intuitionistic fuzzy S-set and an intuitionistic 
fuzzy semi-I-open set. Then A © CI*(Int(A)) and A 
= UNV, whereU €t and V is a S-set of X. Therefore, 
UNV & CI*(Int(UNV)) & CI*(Int(U))NCI*(Int(V)) = 
Cl*(Int(U))nInt(V)).Hence, UNV = (UNV)NU 
CCI*(Int(U))nInt(V)NU = Unint(V). Therefore, we 
obtain UNV = Unint(V), thus A = UNV is 
anintuitionistic fuzzy open set. 


Definition.5.3. A mapping f :(X, t, J) (Y,o) is 
called intuitionisticfuzzy-/-continuous if 

f1(V) is an intuitionistic fuzzy-I-open for each V € 
0. 

Definition.5.4. A mapping f :(X, t, J) (Y,o) is 
called intuitionistic fuzzy semi-/-continuous 
(intuitionistic fuzzy S-continuous) if f1(V) is an 
intuitionistic fuzzy semi-J-open set (intuitionistic 
fuzzy S-set) for each V € o. 

According to Theorem.5.1, we have the following 
decomposition of intuitionistic fuzzy continuity. 


Theorem.5.2. A mapping f : (X, t, J) (Y,o) is 
intuitionistic fuzzy continuous if and only if it is 
both intuitionistic fuzzy semi-J-continuous and 
intuitionistic fuzzy S-continuous. 


Theorem.5.3. Let f :(X, t, > (Y,o, J) and g: (Y, o, 
J)> (Z@)be a mappings X, Y and Z are in 
intuitionistic fuzzy ideal topologicalspace. If f is 
semi-/-continuous and g is intuitionistic fuzzy 
continuous, then gof is intuitionistic fuzzy semi-I- 
continuous. 
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CONCLUSION 


The purpose of this work is introduce a new class 
of intuitionistic fuzzy ideal open sets in 
intuitionistic fuzzy ideal topological spaces; 
intuitionistic fuzzy-I-open set and _ intuitionistic 
fuzzy semi-I-open set and given a decomposition 
of fuzzy continuity. 


REFERENCES 


[1] Zadeh L.1965. Fuzzy sets, In form control. 8, 
53-338. 

[2] ChangC.1968. Fuzzy Topological Spaces, J. 
Math.Anal. Appl. 24, 182-190. 

[3] AtanassovK. 1984. Intuitionistic fuzzy sets, 
in V.Sgurev, ed.,Vii ITKRS Session, SofiaJJune 
1983) central Sci. and Techn. Library, Bulg. 
Academy of Sciences. 

[4] AtanassovK. 1986. Intuitionistic fuzzy sets, 
Fuzzy Sets and Systems. 20, 87-96. 

[5] AtanassovK. 1988. Review and new result 
on intuitionistic fuzzysets, preprint IM- 
MFAIS-1-88, Sofia. 

[6] Dogan C. 1997. An _ introduction to 
intuitionistic fuzzy topological spaces, Fuzzy 
Sets and Systems. 88, 81-89. 

[7] Reza Saadati, JinHanPark, 2006. On the 
intuitionistic fuzzy topological space, Chaos, 
Solitons and Fractals 27, 331-344. 

[8] SalamaA.A. and AL-BlowiS.A. 
2012.Intuitionistic Fuzzy Ideals Topological 
Spaces, Journal Advanced infuzzy Math. 7, 
51-60. 

[9] Salama A.A., AL-BlowiS.A. 2013. Generalized 
Intuitionistic Fuzzy Ideals Topological 
Spaces American Journal of Math.and 
Statistics .3, 21-25. 


All © 2020 are reserved by International Journal of Advanced Science and Engineering. This Journal is licensed 
under a Creative Commons Attribution-Non Commercial-ShareAlike 3.0 Unported License. 


Fadhil Abbas 


International Journal of Advanced Science and Engineering 


www.mahendrapublications.com 


